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Research and Development Trend of Auxiliary

Power Supply System for Urban Rail
Transit Vehicles

SHANG Zhijian

Abstract Auxiliary power supply system of urban rail transit
vehicles is an important part to ensure vehicle safe operation
and passenger travel experience. Targeting the shortcomings of
large volume and weight of the conventional line-frequency
based isolated auxiliary power supply system, a new system ar-
chitecture, where the front stage adopts ’series input and paral-
lel output” Boost cascade LLC resonant converter, to ensure the
wide range of input voltage and soft switching characteristics,
and the rear stage adopts three-phase four-leg inverter droop
control, to realize centralized power supply, with unbalanced
load capacity. It has significant meanings to the goal of light-
weight design of urban rail transit vehicles. In addition, con-
sidering the cutting-edge technology in the field of power elec-
tronics, the development trend and related technical difficulties
of auxiliary power supply system are discussed.
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Fig.1 Schematic diagram of conventional line-frequency

based isolated auxiliary power supply system
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Fig.2 Schematic diagram of medium/high frequency trans-

former based auxiliary power supply system
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Fig.3 Boost cascade LLC resonant converter topology with

series input and parallel output structure
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Fig.4 Schematic diagram of auxiliary power supply system rear stage three-phase four-leg inverter parallel structure
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